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The wound is: (1) Left open and allowed to drain and granulate.
(2) Allowed to fill with blood-clot. Though all these are ingenious and useful, the basis of success in this operation is through opening of all accessible cells and with this we shall I think all agree.
The real and final triumph of the mastoid operation will lie in the successful treatment of all cases of acute otitis media, if need be, by the Schwartze operation, thus eliminating chronic suppuration, and the necessity for radical operation wil come to be looked on as a sign of failure.
The Triumphs and Failures of the Mastoid Operation. By L. GRAHAM BROWN, F.R.C.S. IN every mastoid operation the chief aim of the aural surgeon should be (1) to eradicate a pathological condition, which is, in varying degree, always a potential danger to life, (2) to obtain complete and relatively rapid healing of the wound, and at the same time (3) to preserve, as far as possible, the physiological function of the organ of hearing. According to what extent he is able to approximate to this ideal, wil'l prove the measure of his success or failure.
The nature of the pathological condition present must necessarily greatly influence the results of operation. Experience has shown that it is far easier to remove an acute infective process from the middle ear and its adnexa than a chronic one. In the latter case, moreover, apart from the fact that the disease has become more firmly established, it has, owing to its chronicity, in most cases brought about some degree of irreparable damage to the delicate and essential structures of the sound-conducting mechanism, or even to the labyrinth itself. Hence, in the process of elimination of the chronic disease, it may often be found necessary to employ more drastic or radical methods of operation, methods which tend moreover to impair still further the hearing function. No operation, however, can be counted a success that destroys further or renders useless a previously useful organ. These facts alone will primarily determine t'hat it is in the list of acute mastoidectomies that we must look to find our greater number of successes, whereas in the chronic our failures will be more prone to occur. Likewise they will determine what methods of intervention should 'be practised to deal successfully with the pathological condition present, and at the same time preserve as far as possible a useful auditory function.
To-day the simple mastoid operation-that based upon the earlier method of Schwartze-may, for all practical purposes, be considered the most efficient method of intervention in almost all cases of acute mastoiditis. Its essential principles consist in the classical post-auricular incision and exposure of the mastoid bone and a thorough removal of all diseased bony tissue, followed by a partial closure of the wound, after the establishment of free drainage from the cavity to the exterior. The tympanum and its contents, as also the tissues of the external auditory meatus, are all truly respected, since interference of any kind, excepting perhaps incision of the tympanic membrane for better' drainage of the middle-ear, may, when resolution Proceedinzgs of the Royal Society of Medicine 6 has occurred, readily cause an impairment of hearing. Happily, in these circumstances, success can now be generally assured. The inflammatory process having had too little time to bring about irreparable damage to the delicate middle-ear structures, the simple mastoid operation, followed by careful after-treatment of the wound, is all that is necessary to ensure a real triumph for the surgeon.
With a wound soundly healed, a scar scarcely visible, a tympanic membrane intact, and the power of hearing fully restored, the surgeon can proudly claim that he has caused no physical disability of that ear. How easily, however, can such a potential success be turned to failure, and what mistakes. not always directly attributable to the surgeon, can readily mar what might have otherwise proved a brilliant result! As we shall see later, the after-treatment of mastoid cavities plays almost as important a role towards success as the operation itself, and certainly must be counted as the greatest factor in the production of those post-operative conditions which we classify as failures. In due course reference will be made in this paper to a list of these failures, and an explanation attempted as to their various causes. I firmly believe, however, that many a mastoid operation for an acute condition has been spoilt by an unnecessary interference with the external auditory meatus through a mistaken idea that drainage thereby will be better effected. Apart from the possibility of the establishment of a meato-mastoid fistula, must we not assume that we are altering the formation of a structure that Nature has best adapted to the requirements of the hearing function? At one time the cutting of a meatal flap was a common practice in operating upon cases of acute mastoiditis, but of late years we have seen it fall more and more into disuse. Perhaps this is due to the fact that Dowadays diagnosis is made more early and experience has taught the surgeon that drainage posteriorly by means of the simple mastoid operation will generally suffice. I believe, however, there are cases in which the employment of the meatal flap is still strongly indicated. I refer to those cases of mastoid disease, unhappily still too common, that have remained neglected since perhaps the third or fourth week of their origin. The infection, usually of a low-grade virulence, may give no other indication to an unsuspecting examiner than a copious aural discharge. When the aurist comes to operate, he finds a very extensive necrosis of the mastoid, usually cellular, and of the zygomatic cells, with cedema surrounding the meatus to such an extent as to cause almost complete stenosis. In such circumstances a small triangular flap of the soft terminal tissues of the posterior meatal wall will be found to aid greatly in the subsequent drainage of infection from the tympanum.
We come now to a consideration of the best operative procedure in dealing with cases of chronic suppuration of the middle ear and mastoid. Among these cases we naturally include those acute cases that supervene upon chronic conditions, since the operation planned usually seeks to eliminate not only the acute infection but the source from which it has sprung. A further problem now confronts us. We are dealing not only with a focus of disease, but also with a chronically impaired organ of hearing and possibly an impaired labyrinth. Again our aim is to eradicate disease completely, to secure a dry healed wound, and to conserve as much as possible the hearing function. What type of operation should be performed, and what are its indications? Surely the guide to our decision will rest upon the degree of useful hearing that is present and which we must endeavour to preserve.
Our latest conception of the physiology of hearing appears to lay more and more stress on the function of the membrana tympani and chain of ossicles as being one of auditory accommodation rather than that of sound conduction. On the free mobility of the two membranes of the windows of the labyrinth depends the normal functioning of the labyrinthine fluids in the conveyance of the sound vibrations to the receptor organs of the cochlea. Hence we may conclude that, provided these two membranes are kept mobile, the transmission of sound waves to the receptor organ of hearing is by no means an impossibility, even though the remaining contents of the middle-ear have been partially or totally destroved. This truth is borne out in the light of practical experience. Many a radical operation on the mastoid or middle-ear has left the ear with useful hearing. On the other hand, how many similar operations have resulted in a loss of useful hearing! One surmises that on the one hand, the mobility of these delicate membranes of the windows has been interfered with by some sclerosing process, whereas on the other, they have escaped by a happy accident or by design. In otosclerosis a similar cause for the loss of hearing can be traced to the disturbance of the normal action of the two membranous windows. If we accept this theory, we must admit that it is clearly an advantage when planning a radical mastoid operation, to consider in what way this region of the inner wall of the typanum containing these windows can be conserved as nearly in their natural state as possible, and at the same time how to rid the cavity of disease. Obviously this will depend on the nature of the disease and the region of the tympanum mostly affected, and on what steps are necessary firstly to remove the diseased tissue and afterwards to provide for adequate drainage of the area. Fortunately in a great number of chronic suppurative conditions of the middle-ear and antrum-particularly in the simple chronic supputations without granulations or cholesteatomatous formation, and in attic disease, which is as a rule confined to that region-a considerable portion of the tympanic membrane and mucosa of the tympanum can be preserved. The operative technique, therefore, takes into consideration these structures, and instead of the complete radical operation, some more conservative method will often meet the case, giving excellent results both as regards the removal of infection and the ultimate effect on hearing. Access to the attic can easily be obtained by removal of its outer wall and likewise the aditus can be opened in order to expose-and, if found diseased, to resect-the incus, without causing further destruction of the tympanic membrane and middle-ear structures, or even of the meatal walls. The postero-superior attachments of the drum membrane and of the terminal portion of the membranous meatus must necessarily be broken down on such occasions, but these succeed in finding attachment to surrounding structures again during the healing process.
When no useful hearing exists, the radical mastoid operation, with removal of the remaining contents of the middle-ear, can be undertaken, when obliteration of the Eustachian tube, if successfully performed, will well repay the surgeon's efforts towards obtaining a dry cavity. Again one advises, however, the smallest amount of interference with the meatal tissues consistent with that which will provide adequate drainage. In fact, a large meatal flap is now very rarely necessary and in my opinion should be reserved for those cases previously operated upon which have resulted in a stenosis with a persistent chronic discharge. This brings us to the question of the advantages, if any, of the skin, fat, and muscle grafts. Without a large meatal approach to the bony cavity skin grafts cannot be usefully employed, and hence should be reserved for that small minority, already referred to, wherein an attempt is being made to repair the results of a previous failure. In the same way fat and muscle grafts should only be found necessary in similar cases of failure with permanent antral fistula, deep depressions, or on those rare occasions in a primary operation when one fears that, owing to the large amount of bony removal, some such deformity may result. In such cases one would perhaps give preference to the live muscle graft turned down from the temporal muscle.
As the result of present-day teaching and from my own experience, I would say, therefore, that the tendency in mastoid surgery should be always to employ a method which, whilst approximating closely to the simple Schwartze operation, conserves as much as possible the meatal and middle-ear structures.
Before leaving this subject of the conservative surgical treatment of the chronic suppurations of the middle-ear, it may not perhaps be out of place to refer briefly to the development of this idea. First conceived in Germany about1 1900, as a reaction against the too frequent employment of the radical operation for all forms of chronic otorrhcea, and associated with the names of Kbrner, Stacke, and Siebenmann, this idea of conservative surgical treatment of chronic otorrhaea quickly spread over Europe and to America. Bondy and Lermoyez in France, Heath in England, Ballanger in America, and many other noted otologists, soon proposed and practised other modifications in the technique. Last year at the Otological Congress, held in Copenhagen, Professor Neumann in his report on the complete radical operation, brought histopathological proofs to show that the radical does not always put an end to suppuration, that this, even if it is temporarily cured, is subject to recurrences, and that the operation considerably alters the hearing function, if it does not lead to a complete deafness from secondary labyrinthine sclerosis. He showed the importance of conserving the smaller remnants of hearing, and concluded with a plea in favour of the more frequent employment of the conservative method. To-day our knowledge of this method is still further enriched by the work of Professor Maurice Soudille, whose conclusions drawn from his recently published paper can be very appropriately quoted as follows:
(1) Every ear in which suppuration is prolonged for more than two months or recurring should be operated upon without delay if one wishes to save the hearing.
(2) On any occasion that a chronic auricular suppuration or one that has become acute, menaces in an urgent fashion the life of the patient, the complete radical is the operation of safety recommended.
(3) A chronic mastoiditis with fistula of the canal and integrity of the tympanum. and Shrapnell's membrane should be treated by simple mastoidectomy.
(4) Regarding external attic suppuration or pure Shrapnell suppuration, experience has shown that the transmastoid atticotomy (i.e. opening into the antrum,. aditus and attic via the mastoid) is the treatment of choice on condition that operation is undertaken before destruction of the ossicles.
(5) Finally, in chronic suppuration with perforation of the tympanic membrane the most frequent condition-one must distinguish two kinds of perforation. (a) The small or medium-sized perforations with chain of ossicles intact: here a transmastoid attico-tympanotomy is indicated, with detachment and reposition of the tympanic membrane. This technique, which allows a wide examination of the tympanic cavity and an easy treatment of the lesions without altering a single essential organ of the apparatus of transmission, must be considered as an important acquisition: the healing of the suppuration, the closure of the tympanic perforation and the return to a hearing very near the normal, have become a possibility for manycases: only prolonged experimentation will be able to fix a definite value for this.
(b) Large tympanic perforations with extensive caries or elimination of the incus and rupture of the chain of ossicles: the best procedure in these cases is the subtotal operation with removal of the incus and resection of the head of the malleus, conservation of the rest of the tympanum, curettage of the attic without curettage of the tympanum, no plastic on the canal. Post-operative treatment by the intermittent method of Carrel, for five to ten days, cauterization with chromic acid or zinc chloride in cases of granulations, then dressings with powders, ectogan, boric acid.
Among the post-operative conditions that may occur as the result of a mastoid; operation the following must be definitely classed as failures:-(1) Increased deafness with or without a persistent aural discharge, the latteroften leading to its sequelse: furunculosis, eczematous conditions and stenosis of the The two latter are, fortunately, rare occurrences and must almost always be attributed to faulty technique on the part of the operator. An intracranial complication may arise owing to direct extension through an uncovered portion of the dura mater or sigmoid sinus. It is wise therefore, whenever the dura or sinus has been laid bare in operation-not in itself a very dangerous procedure-to render the site as completely aseptic as possible, enlarging the bony opening for that purpose if necessary, and to make sure that the post-auricular wound is left well open for purposes of inspection and drainage. The wound thus allowed to granulate may take longer to close, but the risks of intracranial involvement are thereby considerably diminished. Mention should also be made of the occasion when, during or after the removal of a large cholesteatomatous mass, infection, with its invariably fatal ending, takes place in a patient who, before the operation, had suffered perhaps little more than the ordinary discomforts of a chronic otorrhcea.
The remaining headings of this list constitute the more common classes of failures.
As previously remarked thev cannot always be laid at the door of the offending aurist. For instance, which of us has not seen a keloid or a permanent fistula arise to mar an otherwise perfectly planned and perfectly treated mastoid operation ? Their atiology, not yet fully understood, gives a loophole for our pride and we gain some satisfaction in the knowledge that their repair can very often be effected by some further form of plastic treatment. There is, however, another type of fistula for which we cannot claim the same indulgence. It may be either a simple postauricular fistula, superficial from the mastoid cavity or even leading down to the antrum, or, when a meatal plastic has been cut for drainage purposes, the antral or mastoid cavity communicates with the external auditory meatus. Lined with an exuberant and infected -granulation tissue, they may for many months prevent complete cicatrization and drying of the wound. They are the outcome of an incomplete operation or of a faulty technique in the after-care of mastoid wounds, or of both factors combined. It is essential in every mastoidectomy that a complete removal of all diseased tissue, with every possible focus of infection, should be undertaken, and this includes a thorough cleansing of the wound cavity and field of operation immediately afterwards. In this respect peroxide of hydrogen (10 vols.) has, in my hands, been found most satisfactory. The wound is now closed with adequate drainage and is in a condition to give the most happy results. Sometimes complete reparation immediately follows, the wound closing with scarcely any further attention within a week, the tympanic membrane healing, and a rapid and brilliant cure resulting to please both patient and operator. Not always, however, is one so fortunate. Re-infection of the wound cavity occurs, a fistula forms and we must now devote ourselves to a thorough routine of post-operative dressing of the infected cavity. I do not wish to enter here into the controversy dealing with the respective merits of the various forms of post-operative treatment of mastoid cavities, whether it be by simple daily lavage with saline, the Carrel-Dakin method, continuous or intermittent, the employment of B.I.P. paste, ectogan, boric powder, alcohol, or various vaccines or even the application of paraffin or ambrine to the cavity. Each has its own enthusiastic advocate and results are published to prove the respective merits of all of them. We can content ourselves in laying down the broader principles that should govern our actions. Briefly, these comprise the maintenance of adequate drainage of an infected bone cavity without undue interference with the normal process of repair. To my mind, the simplest method of meeting these requirements is by daily irrigation of the wound cavity and meatus with some nonirritating fluid such as normal saline, boric lotion or Dakin's solution; and the reintroduction of a lightly-packed gauze ribbon drain. Fistula form owing to the fact that excessive granulations arise from irritation, pocket off pus in their folds, become themselves infected and thus interfere with free drainage and repair. The occurrence of the meato-mastoid fistula makes us ask whether, apart from other considerations, the plastic on the meatus should ever be undertaken in the early acute mastoid operation, that is to say whether we should not content ourselves with the simple Schwartze method whenever possible. The answer to this, too, is clearly shown in the common practice of to-day, which tends to dispense more and more with this procedure. Likewise in the conservative and radical methods of operation we note the same tendency beginning to appear.
Depressions and unsightly scars after cicatrization are in themselves not very important results to justify the word "failure," as applied to mastoid surgery. Not always to be avoided, still so much the better if they can be, and this end can very often be obtained if sufficient care be taken in the planning of an incision, the proper excavation of the diseased bone, the suturing of the skin incision, and, moreover, in attending carefully afterwards to the healing of the wound. Perhaps, too, in their treatment a better future awaits the employment of fat and muscle grafts.
Moreover, in this list of failures, when a tympanic suppuration continues or recurs, let us not claim freedom from blame until we have assured ourselves that we have not neglected appropriate treatment of any exciting cause in the nose and naso-pharynx.
There remains that small percentage of cases in which, in spite of the most careful and appropriate form of treatment, failure may still result. Such cases must be considered as due to some idiosyncrasy on the part of the patient himself, who either possesses insufficient resistance to infection, or else has insufficient reparative power in his tissues. The latter is especially marked in certain types of sclerosed bone.
If, in the short time at my disposal, I have in this paper referred too briefly to the causes of failure in mastoid operations, and to the means at our disposal for their avoidance, I hope to be excused upon the grounds that I have wished rather to emphasize the points which may be raised later in the discussion, and to try to indicate the direction which our efforts must follow if, in the not too distatit future, we are to speak with greater confidence and pride of the success that surely awaits us in the whole field of mastoid surgery.
The Radical Mastoid Operation. By J. P. STEWART, M.D., F.R.C.S.Ed., and J. S. FRASER, M.B., F.R.C.S.Ed. THIS paper gives an analysis of 401 radical mastoid operations performed by one of us (J. S. F.) in 395 cases at the Royal Infirmary, Edinburgh, during a period of ten years (1919-1928, inclusive In 305 cases the condition of the nose was noted, 243 were normal or showed only deviation of the septum; catarrhal or purulent rhinitis, 41; ozena, 3; nasal polypi, 5; accessory sinus suppuration, 4.
